Abstract. We consider systems of differential equations dx/dt--Fi(x,'", xn) in the nonnegative orthant in the n-space satisfying the following hypotheses: i) F(Q) 0; ii) if x Yi and xj yj for j then Fk(x) Fk(y) for k i; iii) F possesses a first integral with positive gradient. We prove that every solution to such a system either converges to an equilibrium or eventually leaves any compact set.
1. Introduction. The purpose of the present paper is to study the limiting behavior of solutions of systems of ordinary differential equations possessing a first integral, where the right sides of equations as well as the first integrals are subject to some monotonicity conditions. We prove that any solution to such a system either converges to an equilibrium or eventually leaves any compact set. [5] , [6] , [7] , [9] , [10] ) considered cooperative (or related) systems on the nonnegative orthant g having Yi xi as a first integral. For such systems it was proved that every solution converges to an equilibrium. In [9] and [10] these results were extended to the case of nonautonomous cooperative systems periodic (resp. almost periodic) in t.
The results contained in the present paper are a generalization of the theorems mentioned above to the case of not necessarily linear first integral. Methods used here are geometric, and the only nonelementary tool made use of is the Brouwer fixed-point theorem. The exposition is independent of any other work on this subject; however, the idea of a Lyapunov function L is taken from the author's previous work [8] .
2. Definitions and preliminary lemmas. We define R_={x"" xi>0},= 0"-+-{X" X i--O for some i}, Int"+=Rg\0"+. Moreover, we denote ei-(0,-.., 0, l, 0,..., 0)--the ith vector ofthe standard base in ', B {x "" We consider a system of ordinary differential equations in defined by a C vector field F: II" Remark. As we have said in the Introduction, L has a simple geometric interpretation. Namely, the level surface corresponding to h is equal to the set Z(h)+ Og_. we have either to(x)= {Z(H(x))} or to(x)= .
Proof Let I denote the set of indices realizing the minimum in the definition of L(x(t)). Analogously, as in the proof of Lemma 2.1 we can show that i(t)> 0 for i L Hence L is strictly increasing along the forward orbits of (2.i), except for the constant solutions. Let x be fixed, and let E denote the set H-l(n(x)). H is a first integral, so the forward orbit of x is contained in E. Furthermore, from the closedness of E it follows that to(x)c E. Now it suffices to show that to(x)c {y E: L(y)=supze L(z)}. From the very definition of the to-limit set we can find moments tl < t2 such that X(tl) V x(t2) Y. From this we deduce that L(x(tl))<L(x(t2)), which contradicts 
